Creating Heritable Mutations in Drosophila with CRISPR-Cas9.
Reverse genetics-the creation of mutations in preselected target genes-has until recently been a bottleneck in many Drosophila projects. The advent of clustered, regularly interspaced, short palindromic repeat (CRISPR) genome engineering systems has transformed this situation. A short time after the in vitro demonstration of target site cleavage by the RNA-guided endonuclease CRISPR-associated nuclease 9 (Cas9) (Jinek et al., Science 337:816-821, 2012), hundreds of fly researchers are using CRISPR technology to generate loss-of-function mutant alleles in specific genes, as well as to create specific point mutations or tagged protein products. It appears that most target genes can be edited with remarkably high efficiency, with engineered strains often available a few weeks after conception of a project. Here, we provide a step-by-step protocol for creating loss-of-function mutations in Drosophila using transgenic Cas9 sources, which is based on optimized reagents and procedures that have been evaluated in our laboratory. We also provide guidance on extending this protocol to produce precise genomic alterations by homology-directed repair in the presence of a donor sequence. Additional information and updates are available from our website, www.crisprflydesign.org .